EP 2 253 490 A1

(1 9) Européisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 253 490 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
24.11.2010 Bulletin 2010/47

(21) Application number: 10005208.3

(22) Date of filing: 19.05.2010

(51) IntCl.:

B60G 9/00 (2006.01) B60G 11/46 (2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO SE SI SK SM TR
Designated Extension States:
BA ME RS

(30) Priority: 20.05.2009 GB 0908621

(71) Applicant: Hendrickson International Corporation

Itasca, lllinois 60143-1285 (US)

(72) Inventors:

¢ Babu, Sathya
Northants NN8 4UZ (GB)
¢ Tomlin, Neil
Leicestershire
LE16 8LD (GB)

(74) Representative: Houghton, David et al

Hulse & Co

St. James House

2nd Floor

Vicar Lane

Sheffield S1 2EX (GB)

(54) Vehicle suspension means

(57) The invention relates to vehicle suspension
means, and has for its objective to avoid the need for
axle casing walls of increased thickness whilst accom-
modating torsional loads, and accommodating variations
in axle casing profile without the need for all-round weld-
ing of an axle clamp. These objections are metin a vehicle
suspension system (1) of the trailing arm type comprising
an axle clamp (5) to be secured to an axle casing (2),
and to which leaf springs (4) extending in one direction

are attached, along with co-operating trailing arms ex-
tending in the opposition direction, the axle clamp being
characterised by a top clamp member (9), a bottom clamp
member (10), and two side plate members (11,12) posi-
tioned to opposite sides of the top and bottom clamp
members, the top and bottom clamp members each hav-
ing an innermost bearing surface (14) with angled tran-
sitional side walls (15) extending to the upright surfaces
(16) of the side flanges on which the side walls sit.
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Description

[0001] This invention relates to vehicle suspension
means, and is particularly but not necessarily concerned
with suspension means for heavy duty vehicles where
there is a trailing arm extending from an axle to such as
air suspension means.

[0002] It is ordinarily the case that a vehicle axle for
road wheels is sited within an axle casing, and when con-
ventional steel leaf springs are used as a suspension
medium, the axle casing is subject only to minor torsion
loadings across it. Normal loadings are bending, due to
vertical load fluctuations and some torsion within the case
due to brake and drive forces. Roll stiffness is provided
naturally by the vertical stiffness of the leaf springs, and
sometimes supplemented by a small anti-roll bar. How-
ever, the high vertical stiffness of the leaf springs provides
a relatively rough ride that can be damaging both to the
road and the vehicle cargo.

[0003] The trend in recent years has been towards air
suspension systems in order to improve protection to car-
go from road shocks and the road from damage by pas-
sage of the vehicle. The simplest and lowest cost air sus-
pension takes the form of a pair of trailing arms rigidly
attached to the axle or an axle casing at the same points
as the leaf springs. These arms are pivoted at a point
forwardly of the axle and extend rearwardly, to an air
spring at the rearmost end. Transverse location of the
axle is usually by means of a torque rod mounted above
the axle and fastened at one end to a chassis rail on the
vehicle body and at the other to the axle case.

[0004] The airsprings, in order to provide the improved
ride have a very low vertical stiffness and therefore pro-
vide very little roll control, unlike a leaf spring. Roll stiff-
ness thus comes about by the leaning vehicle trying to
raise the front pivot of the inner trailing arm and depress-
ing that on the outside of the turn. This imparts a consid-
erable torsion load across the axle casing and if the trail-
ing arms were excessively stiff, then roll stiffness would
betoo high. Therefore the bending stiffness of these arms
is designed to be sufficiently flexible to provide proper
control of vehicle lean whilst the vehicle is cornering and
this system avoids the need for a separate roll control
mechanism, thus reducing cost, weight and complexity.
[0005] The torsional loads applied to the axle casing
can be accommodated by increasing the casing wall
thickness but the disadvantages of that would be a com-
mensurate increase in weightand cost, and neither would
be acceptable.

[0006] Another problem faced by vehicle builders is
that axle casing profiles cannot be guaranteed, and this
can and frequently does cause difficulties when attempt-
ing to connect leaf springs and trailing arms to an axle
casing.

[0007] Axle casing profile irregularities can be com-
pensated for if a clamp arrangement is secured on the
casing by an all-round weld, but such an arrangement
has the attendant problem that the life of the casing is
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reduced.

[0008] The object of the present invention is to provide
a vehicle suspension incorporating trailing arms that
avoids those disadvantages mentioned above.

[0009] According to one aspect of the present inven-
tion, a vehicle suspension of the trailing arm type com-
prises an axle clamp to be secured to an axle casing,
and to which leaf springs extending in one direction are
attached, along with co-operating trailing arms extending
in the opposition direction, the axle clamp being charac-
terised by a top clamp member, a bottom clamp, member,
and two side plate members positioned to opposite sides
of the top and bottom clamp members, the top and bottom
clamp members each having an innermost bearing sur-
face with angled transitional side walls extending to the
upright surfaces of the side flanges on which the side
walls sit.

[0010] Preferably, each side plate member is provided
with a generally centrally located window, and the top
clamp members may have through holes for clamping
bolts that extend to threaded holes in the bottom clamping
plate.

[0011] Thus, with the side plate members applied to
the front and rear walls of an axle casing, they can be
secured in place by a weld at the side plate top edge
only, and the top and bottom clamp plates strategically
positioned, such that clamping bolts can be run through
the holes in the top members and into the threaded holes
in the bottom member.

[0012] By virtue of the provision of angled transitional
surfaces on the top and bottom clamp members it matters
not that the axle casing is not square and does not have
flat top and bottom surfaces, tightening of the bolts pro-
vides a locking effect on all four corners of the axle casing,
guaranteeing a positive contact between the clamp mem-
bers and the casing, but with controlled compression to
ensure that a collapse of a relatively thin walled axle cas-
ing is prevented.

[0013] According to a second aspect of the present
invention, a method of securing an axle clamp to a vehicle
axle casing, comprises forming an axle clamp as sepa-
rate top and bottom clamp members and separate side
plate members, forming the top and bottom clamp mem-
bers with respective bearing surfaces extending to an
angled transitional wall extending to a vertical upright sur-
face, forming each side plate member with a window,
applying the side plate members to the front and rear
faces of the axle casing, attaching each side plate mem-
ber to the casing by welding at the respective top edges
only, positioning the clamp members on the top and bot-
tom faces of the axle casing, and bolting together the top
and bottom clamp members to cause contact between
the corners of the axle casing and the angled transitional
wall to cause the axle clamp to be held to the axle casing
predominantly by friction.

[0014] There is an inevitability that during the fabrica-
tion of an axle casing, stresses are set up, but such
stresses are not transmitted to the clamp by virtue of the
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provision of windowed side walls that are welded to the
casing at their top edges only.

[0015] It will be understood that the clamp arrange-
ment of the invention relies essentially on friction be-
tween it and the axle casing to transfer axle loads to the
suspension system, thereby avoiding those problems
known with fully welded constructions.

[0016] Once the axle clamp of the invention is secured
to an axle casing, both the end section of leaf springs
and trailing arms can be connected below the bottom
clamp member by auxiliary bolts and auxiliary clamp
plates, with the leaf springs extending forwardly to a con-
nection to a chassis member of the vehicle, and the trail-
ing arm extending to air suspension means mounted on
the vehicle chassis rearwardly of the axle casing.
[0017] One embodiment of the invention will now be
described with reference to the accompanying drawings,
in which:-

Figure 1 is a perspective view of a vehicle suspen-
sion system incorporating the invention, and
Figure 2 is an exploded perspective view of an axle
clamp of Figure 1.

[0018] In the drawings, a vehicle suspension 1 has a
casing 2 for an axle 3 to which leaf springs 4 are attached
by respective clamps 5, the leaf springs 4 extending in
the same direction to respective connections 6 to a ve-
hicle chassis member 7, trailing arms (not shown) also
connected to a respective clamp 5 extending in the op-
posite direction and on which respective air springs 8 are
mounted.

[0019] Asis shown more particularly by Figure 2 each
clamp 5 is formed by top and bottom clamp members 9,
10, and side plate members 11, 12 each having a window
13. The top and bottom clamp members each have op-
posed (inner) transitional surfaces 14 to opposite sides
of which are angled bearing surfaces 15 leading to faces
16 that are perpendicular to the transitional surfaces 14.
The faces 16 each extend to an edge 17 to opposite sides
of each respective top and bottom clamp members 9, 10
and the clamp members having bolt holes for bolts 18.
[0020] Ascanalsobe seeninFigure 2, each side plate
member 11, 12 is shaped at 19 to allow the passage of
arespective bolt 18 and each side member has a window
20.

[0021] Thus atthe point of assembly of the suspension
system, the side plate members 11, 12 of the clamps 5
are positioned in alignment on the front and rear walls of
the axle casing 2, the side members having a height com-
mensurate with the depth of the axle casing 2 such that
the top and bottom edges of the side plate members are
aligned with the top and bottom corners of the axle cas-
ing. When so positioned, they are each secured in place
by a weld at the top edge only of each side plate member.
[0022] The top and bottom clamp members 9, 10 each
have a width commensurate with the width of the axle
casing 2, and are strategically positioned on the top and
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bottom faces of the casing 2 such as to be aligned with
the side plate members, and the bolts 18 are then run
through the respective bolt holes in the top clamp mem-
ber 9 and through threaded holes in the bottom clamp
member 10.

[0023] Screwing of the bolts through the threaded
holes in the bottom clamp member 10 causes the top
and bottom clamp members to engage the casing and
the side plate members 11, 12 secured to the casing,
and by virtue of the provision of the angled transitional
surfaces 14, it is inconsequential that the axle casing is
not truly square or does not have flat top and bottom
surfaces. Tightening of the bolts provides a locking effect
between the transitional surfaces and the corners of the
casing with a controlled compression that ensures that
a collapse of a relatively thin walled axle casing is pre-
vented.

[0024] The provision of windowed side plate members
10, 11 only directly attached to the axle casing by a weld
at the respective top edges, the result is that stresses
inevitably set up in the axle casing during its construction
are not transmitted to the clamp 5. It will also be appre-
ciated that each clamp 5 is held to the axle casing es-
sentially by friction, with then the avoidance of those prob-
lems known to be attendant to known fully welded con-
structions.

[0025] Once the axle clamps 5 are in place, forwardly
extending leaf springs 4 can have their free ends posi-
tioned below the bottom clamp member 10, as can the
free end of rearwardly extending trailing arms, and an
auxiliary clamp plate 21 applied below the said free ends,
and auxiliary bolts 22 run through holes in the auxiliary
clamp plate and into threaded holes on the bottom clamp
plate 10.

Claims

1. A vehicle suspension (1) of the trailing arm type
characterised by an axle clamp (5) to be secured
to an axle casing (2), and to which leaf springs (4)
extending in one direction are attached, along with
co-operating trailing arms extending in the opposi-
tion direction, the axle clamp (5) being character-
ised by a top clamp member (9), a bottom clamp
member (10), and two side plate members (11, 12)
positioned to opposite sides of the top and bottom
clamp members, the top and bottom clamp members
each having an innermost bearing surface (14) with
angled transitional side walls (15) extending to the
upright surfaces (16) of the side flanges on which
the side walls sit.

2. A vehicle suspension as in Claim 1, characterised
in that each side plate member (11, 12) is provided
with a generally centrally located window (13), and
the top clamp members may have through holes for
clamping bolts that extend to threaded holes in the
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bottom clamping plate.

A vehicle suspension as in Claim 1 or Claim 2, char-
acterised in that the top clamp members (9) have
through holes for clamping bolts (18) that extendto 5
threaded holes in the bottom clamp member (10).

A vehicle suspension as in any of Claims 1 to 3,
characterised in that when applied to an axle cas-

ing (2), the side plate members (11, 12) are secured 70
in place by a weld at the top edge of each side plate
member.

A method of securing an axle clamp (5) to a vehicle
axle casing (2) characterised by forming an axle 75
clamp (5) as separate top (9) and bottom (10) clamp
members and separate side plate members (11, 12),
forming the top and bottom clamp members with re-
spective bearing surfaces (14) extending to an an-
gled transitional wall (15) extending to a vertical up- 20
right surface (16), forming each side plate member
with a window (13), applying the side plate members

(11, 12) to the front and rear faces of the axle casing

(2), attaching each side plate member to the casing

by welding at the respective top edges only, posi- 25
tioning the clamp members (9, 10) on the top and
bottom faces of the axle casing (2), and bolting to-
gether the top and bottom clamp members to cause
contact between the corners of the axle casing and

the angled transitional wall (15) to cause the axle 30
clamp to be held to the axle casing predominantly

by friction.

A method as in Claim 1, characterised in that the
end sections of leaf springs (4) and trailing arms are 35
connected below the bottom clamp members (10)
by auxiliary bolts (22) and clamp plates (21), the aux-
iliary bolts extending to bolt holes on the bottom

clamp plate.
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Fig. 2
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